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(54) Flexible Absorbent Boards 



(57) An absorbent material is provided 
for body fluid absorbent products 
which material has relatively high 
tensile strength, and is extremely 
flexible and may be incorporated into 
absorbent products without 
substantial loss in user's comfort. The 
material is made by forming a slurry of 



water wherein the solids comprise 
cellulosic fibers and hydrocolloidal 
material. The wet web is formed from 
the slurry and the web is then dried. 
The dy web is then compacted to a 
density of at least 1 1 0% and 
preferably at least 1 5096 based on the 
density of the dry web. The resulting 
product has a tensile strength of at 
least 10 Kg/cm 2 and the Gurley 
Stiffness of less than about 40 gm. 
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SPECIFICATION 

Flexible Absorbent Boards 

Backaround of the Invention - - 

This invention concerns methods and products utilizing fiberous absorbent bodies for absorbing 
5 fluids In particular, the invention concerns products for absorbing body fluids such as catamen.al 5 
tampons diapers, sanitary napkins and the like, and is specifically directed toward fiberous absorbent 
bodies which are easily handled in processes for manufacturing such products, which bodies exh.b.t ( 
increased absorbency as contrasted with commonly used fiberous bodies. 

The vast majority of body fluid absorbent products now in use compnse. at least in their formative 
1 o staoes pads of loosely associated fiberous and generally cellulosic absorbent materials such as 1 0 

commuted wood pulp fluff, rayon staple, cotton, cotton linters and the like. For generations, these 
maTeTials have proven to be useful and effective in dressings, diapers and sanitary protects devices .n 
ma these mater ials are absorbent, inexpensive and. in the case of absorbent products which must be 
worn by the user for a substantia, period of time, these materials - ^eo^J 



worn Dv tne user Tor a suoiwrmdi ycuvu «i - 

, 5 UnUJnately. balanced against such highly desirable , prop.rt... ^ZZ^l^^t 
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from Vhe loosely associated fiberous materials are relatively weak, have little tensile strength and must 
be handled gingerly throughout any product manufacturing process Several attempts have been made 
to increase the structural integrity of these pads but in the main, such attempts have resulted in 
products which are either less absorbent or less flexible and hence represent only a compromise 
20 between the exigencies of manufacturing and the functional properties of the final product. For 

example in U S Patent 4.057.061 issued on November 8. 1 977 to Shigemitsu Ishikawa a thin pad is 
described which comprises compressed cottony pulp fibers, the compression being taught to add to 
the structural integrity of the pad. This advantage notwithstand.ng. the thin pad. by virtue of the 
compression, is substantially less flexible and hence less comfortable than ^.^^ m ^% 7Q . 
approach has been taken in U.S. Patents 3.065.751 issued to Gunner Gravdahl on December 8. 1 970. 
and 3 0 1 7 304 issed to A. A. Burgeni on January 16.1962 with similar results. 

The manufacturing problems related to absorbent pads have increased to an extent with the 
development of a series of cellulosic materials which exhibit substantially mcreased ■ b W' v « 
properties by virtue of chemical modification. Examples of such materials are the grafted « Uu.ose 
copolymers described in U.S. Patent 3.889.678 issued to Pronoy Chatterjee et al_ or, June 1 17 1975. 30 
and the crosslinked carboxyalkyl cellulosic materials described .n US Patents 3.73 686 and 
3 858.585 issued to Pronoy Chatterjee on May 8. 1 973 and June 7 1975. and inaS P jo 
3 589 364 issued to W. L. Dean et al. on June. 1971. These materials are in the form of highly 
swellable and highly fluid-retentive fibers. It is desirable to combine these fibers with the more 
^imton.. .ESlint materials such as rayon, wood pulp, cotton or the like to produce ar « •b^jnt 
bodv havina increased fluid retentive properties. Unfortunately, when m.x.ng such fiberous materials it 
is n o^ a n Teas^ ^proceSng task to get an even distribution and this has added to the burden of producing 
an absorbent body for the products of interest herein hr,rii« sneeificallv 

Accordinolv there is need for improvement in the manufacture of absorbent bodies spec ficaiiy 
40 directed toward mcVeasing the integri£ of the bodies without sacrificing flexibihrv -and. pan.cu.arly 
when introducing chemically modified absorbent matenals into the absorbent body. 

Summary of the Invention <„, fh.iH ahsnrhpnt 

user s comfort. Further, the material of this invention is substantially more absorbent, i.e.. can absorb 
and retain greater volumes of body fluid, then conventional absorbents. 

Soecifically in accordance with the method of this invention, a slurry of water with no more than 
50 about ai'nd preferably no more than about 0.05% solids is formed v^e« co = e 50 
cel.u.osic fibers and particulate hydrocolloida. material The ratio of such W^™™m*wrtxo«* 
^oii,,in«:ir fiher<; is at least 0 01 qrams per gram and preferably at least 0.1 grams per gram. « wet weu 
is ormed from the ^slurry by such means as^by depositing the same onto a screen and drawing the water 
awX^ith VhTaid of vacuum. The wet web is then dried, preferably to a water content of less than 
55 ao^ut'o 0 Percent by weight to form a dry. relatively bulky web. In accordance with the teaching of 55 
Ts invention the dry web is now increased in density by at least about 10.0% and preferably at least 
about 50 0% to form the board like web of this invention. Said in other words he resulting board has a 
density of at .east 1 1 0% and preferably at least 1 50% based on the density o the dned bulky web^ The 
Increase in density increases the tensile strength of the dried web. Surprisingly, th.s increase in tensile 
strength and increase in density is accompanied by a marked and substantial decrease m stiffness. The 60 
decrease in stiffness is so great, in fact, that the resulting densified web may be used d.rectlv in 
absorbent products and will not significantly effect the users comfort. •.„„,.„ 
Preferably, the densified web wi.l have a tensile strength of at least 10 Kg/cm-. Concom.tantly. 
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parameters can be produced byfo^mino and V Pf ° duCl havin 9 thc ab ove set out 

than 0.3 millimeters thick ^JS^^S^Sl mn'im^,? "ate. are more 

h.ckness is that the densified web can be emnin a 'f m,l,,meters tn,ck - The importance of such 
in a body f.uic .absorbent produ« and wm. tf^JfiiwZZ?" £ *""»*• abso *-t element , 
capacity At the same time, handling of the web i^qSa fv faS^w k de substantial absorbent 
and this is accomplished without sacrificing™^ cSHSH eC3USe ° f lt8 high tensi,e «™9th 

Brief Description of the Drawings 

embodiment of the materiel of^SS? ° a ' a ™ers as Figure 2 for the second 1 5 

with pam7emovedTS V a e te Vi me s°t f ru C f !u%" n S naPkin '' nCOrporatin 9 materia ' of this invention 
figure 5 is a transverse, cross sectiona, view of'tne sanitary napkin of Figure 4; taken along „ne 

<"™^a^^ f — 9 a -eria, of this 

25 Fig 9 ": 8 I,' I ^^^^^^ ^ °< 6. taken along line 7-7; 

w.th parts removed to illustrate the structure thereo? P mCOrp ° ratin 9 a ma *" a ' of this invention 

Figure U is a iransverse ^c^L ^!««i^ ra TV he materia ' of lhis invention; 
30 11; SVerSe ' cr oss-sect.onal view of the. diaper of Figure 10 taken along line 1 1- 

this mention 2 and a PerSPeCt ' Ve view °< a P-ti.«ly rolled tampon blank incorporating the materia, of 30 
Figure 1 3 is a cross-sectiona, view of the finished tampon made from the blank of Figure 12. 

Detailed Description of the Invention 

J5 nefernng now to Fintiro 1 cu 

an absorbent materia, in Icnrtf^^ZV.^n™^™ °' prOCess for ° rovidi "9 35 

forming station 1 0 from a water supply \ U a ^i±XVh '* T"'""- A S,Urry is formed in a s.urr? 
supply 1 6. The cellulosic fiber may Ee anv of tn! ^ T SUp j" V 1 4 a " d 3 ^colloidal particle 
absorbent products and may iSdV£~l*Z? m ™ n \ u ' e(i ce,,u, osic materials available for 

40 fibers and the like. It is generaMy Referred th£ th«Tr° h P " - P ' ^V"' 9raSSeS ' ° f generated cellulose 

3000 microns in .ength C urre ml y because of bS^H * ra ° ae of about 1 °° » about 40 

the cellulosic fiber of choice. Deca "se of both cost and ava.lab.lity considerations, wood pulp is 

regard n^^l^S^^h^ 1 6 take Van ' OUS physical and chemical forms With 

45 materia, which is made up of dfscJTe .nits of "riou's^naT" and " particula <e" •« to referTo 

Generally, these particles consist of wateHn lluh Z h ? P Ch " powders - «bers. or flakes. 45 
capable of absorbing water in an amo^E £ « ^r'V^'^ P °' Vmeric s "bstances 
part-c.es in the dry form and is preferably itS S to T ^H™* the Wei 9 ht of th « hydrocolloid 

50 hydrPCO,,oid P a "'c'es are in the shapfjf 4 e "sVnd lv t,mCS ** ""'^ P '* f *^V- «* 

50 mod.fymg cellulosic fibers. a " d may be conveniently obtained by chemically 

Po.ymt^ a backbone of natura. or synthetic 

to th< i backbone or in intimate admix^ureTheiw^h ^£2°^ ^ chemica "V bonded 

mod.fied natural and regenerated polymers a do v«^5 ^ ' n . th ' S C ' 3SS ° f materia 's are such 
55 starch and regenerated cellulose which a e mo £h k* 5 '"eluding, for example, ce.lu.ose and 

su.phoa.ky,at e d. or phosphory.ated to rende "hem hlj £ tZ2 "^oxya.ky.ated. phosphonoalky.ated. 55 
also be crosshnked to enhance their hydrophil Icl^s^T/^ ^ P °' vmers ma V 

These same polysaccharides may also « em wa,er in «o'"ble. 

eo zst moieties may ° e bonderb:grahTo P o7y n ;i o I ;:": p i e h as ,he ba c ckbone ° mo Which oth - 

60 nd he,r method of manufacture are described ,n U s pT te = nn,ques - Such Sifted polysaccharides 

h 1 l ° , • K Chatte ^ e« a. and may be described a, k *' ' 05 033 isSUed on A ^ 8. 60 

hydroph.l.c chain of the genera, formula d6SCr,bed 35 POlysa CC har,de chains having grafted thereon a 
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wherein A and B are selected from the group consisting of — OR 3 , — 0(alkali metal), — 0HNH 3 , NH 

wherein R\ R* and R 3 are selected from the group consisting of hydrogen and alkyl having 1 to 4 * 
carbon atoms, wherein r is an integer having a value of 0 to about 5000, s is an integer having a value 
of 0 to about 5000. r plus s is at least 500, p is an integer having a value of zero or 1 and q is an integer 
having a value of 1 to 4. The preferred hydrophilic chains are hydrolyzed polyacrylonitrile chains and 
copolymers of polyacrylamide and sodium polyacryfate. 

In addition to modified natural and regenerated polymers, the hydrocolloid particle component of 
the densified layer of this invention may comprise wholly synthetic hydrophilic particles. Examples of 
those now known in the art are polyacrylonitrile fibers which may be modified by grafting such 
moieties thereon such as polyvinyl alcohol chains, polyvinyl alcohol itself, hydrophilic polyurethane, 
poly(alkyl phosphonates) partially hydrolyzed polyacrylamides (e.g.. poly(N-N-Oimethyl acrylamide) 
sulfonated polystyrene, or poly(alkylene oxide). These highly hydrophilic synthetic polymers may be 
modified by other chemical treatments such as crosslinking or hydrolysis. 

The cellulosic fibers, the hydrocolloidal particles and the water from supplies. 14, 16, and 12. 
respectively are all combined in the slurry forming station 1 0 to form a slurry which is then conveyed 
by means 1 8 to a web forming station 20. The proportions of the components in the slurry are 
controlled so that the slurry comprises no more than about 0.1 and preferably no more than about 
0.0596 solids, e.g.. fibers and particles. Preferably the slurry comprises about 0.05 to 0.01 % solids with 
about 0.01 % being the concentrate of choice. The solids are controlled to be in the ratio of at least 
0.01 grams of hydrocolloidal material per gram of cellulosic fibers and preferably at least about 0.1 
grams per gram. 

The slurry may be formed in several ways known in the art and associated with the wet laying of 
fibrous webs. In some instances it may be prudent to form the slurry at a high solids concentration, e.g., 
about 1 .5% by weight solids and then dilute the slurry with the addition of further water to the desired 
concentration. It may also be convenient to premix any of the ingredients in any other combination 1 " 
prior to forming the final slurry. 

Irrespective of how the slurry is formed, it is next passed to the web forming station 20 where a 
wet web is formed, for example, by depositing the slurry onto a continuous belt and maintaining a 
pressure differential across the faces of the belt to draw away a preponderance of the water and leave 
a loosely compacted wet web of cellulosic fibers and hydrocolloid particles in intimate mixture. At this 
point in the process of this invention, it is desirable that the web have a solids content of not more than 
about 50% by weight of wet web and not less than about 2%. The wet web is passed by means 24 to a 
drying station 26 wherein the web is next dried to a water content of less than about 1 0% by weight 
and preferably less than about 5%. Such drying may be accomplished using equipment well known in 
the art such as by applying heat through means 30 in the form of hot air, electrical resistance coils 
steam cans or the like. 

The product leaving drying station 26 is a relatively lofty, thick board-like material which has only 
moderate tensile strength and is only moderately capable of maintaining its integrity during handling. 
The dried board-like web is very stiff and. while highly absorbent, cannot be used directly in a sanitary 
napkin or similar body fluid absorbent product which is to be worn by the user in that the high degree 
of stiffness will cause great user discomfort and prevent the product from conforming to the body, this 
latter feature causing the resulting product to fail prematurely. Typically, the dry web has a density 
which ranges from about 0.1 5 to 0.3 gm/cc. is about 1 .0 to 2.0 mm thick, has a tensile strength of 
from about 1 0 to 1 00 Kg/cm 2 and has a Gurley stiffness value of about 25 to 40 gm. 

In accordance with this invention, the dry web is now passed via conveyor 32 to a compacting 
station 34 wherein the density of the web is increased to a density of at least about 1 1 0% and 
preferably to at least about 1 50% of the density prior to compacting. In order to accomplish this high 
level of compaction and have the increased density be permanent, i.e.. have the compacted board take 
a permanent set. a very high pressure must be applied to the dry web. Generally, a pressure of at least 
about 30 psi should be applied and more preferably the pressure should be at least 1 50 psi. While the 
compacting pressure could be applied by several means such as by passing the dry web through the 
nips of two or more pressure rollers, it is usually preferred to obtain the compaction by use of a 
hydraulic press which is designed to deliver such high pressures. 

The resulting compacted web has a substantially higher tensile strength as compared to that of 
the uncompacted dry web and so can be easily handled while still maintaining its structural integrity. 
For reason not yet understood, the compacting process, in addition to greatly increasing the tensile 
strength of the board, dramatically reduces the stiffness. When made in accordance with the teachings 
herein.- the compacted board of this invention i s so flexible that it may be used directly, without any 
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grinding or comminution step, in absorbent products which are to be worn without any substantial user 
discomfort. 
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Example 1 

A series of samples are prepared having various ratios of hydrocolloidal particles in admixture 
with wood pulp. The hydrocolloidal panicles employed are those described in the aforementioned U.S. 
Patent 3.889,678 and. specifically, sample number 4, in Table II. of that patent. This material is a 
cellulose graft copolymer consisting of a cellulose backbone having grafted thereto polymer moieties 
consisting of co-polymers of sodium acrylate and ethylacrylate in a weight ratio of 1 9.8 parts by weight 
cellulose to 33.9 parts by weight of poly(ethylacrylate) to 46.3 parts by weight of poly(sodium 
acrylate). This hydrocolloid is in fibrous form with the fibers having an arithmetic average fiber length of 
approximately 0.8 mm. In the case of each of the sample blends, the following procedure is employed: 

The hydrocolloid and the wood pulp are dispersed in water to yield a slurry having a consistency 
of 1.17% by weight solids. One liter of the slurry is placed in a handsheet mold measuring 7j- inches by 
7-J- inches and manufactured by the Williams Apparatus Company of Watertown. New York. The slurry 
is then diluted to a consistency of 0.01% by weight solids in accordance with the procedure set out in 
TAPPI Standard Method T-205OS7 1 . 

After mixing thoroughly, the water is allowed to gravity drain, leaving a wet hydrocolloid/wood 
pulp web having a solids content of about 5%. based on the wet web. The wet web is blotted with 
blotter boards and squeezed to remove excess water and then dried in an air circulated oven to a water 
content of about 2.0% water, by weight of the dry material. The resulting stiff, lofty product is 
compacted to varying densities in a hydraulic press. 

Table I below records values of the tensile strength as a function of the hydrocolloid particle 
content for boards made in accordance with the above procedure. The tensile strength to break is 
determined with an Instron Universal Testing Machine by setting the jaw distance at 10.2 cm and 
pulling at a cross-head speed of 5.1 cm/min. The values for tensile strength in Table I are normalized by 
dividing the tensile strength to break by the cross sectional area of the board (i.e., the section 
perpendicular to the force applied). 
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Table I 

Tensile Strength Vs. Density (Grafted Cellulose) 
Normalized (Kg/cm 2 ) 

Jaw Distance 10.2 cm 
Cross-Head Speed 5.1 cm/min 



Hydrocolloid 


Unpressed Sheet 




Pressed Sheet 




Concentration 


Tensile Density 


Tensile Density 


% Density 


(%by Weight) 


(Kg/cm) 


(g/cmj 


(Kg/cm) 


fg/cm) 


Increased 


0 


109 


0.45 


1 12 


0.51 


13.3 


20 


35 


0.22 


75 


0.50 


127.3 


30 


30 


0.20 


53 


0.40 


100.0 


40 


25 


0.19 


38 


0.31 


63.2 


50 


25 


0.18 


38 


0.28 


55.5 


60 


22 


0.17 


28 


0.29 


70.6 


70 


20 


0.18 


24 


0.30 


66.7 


80 


12 


0.15 


13 


0.29 


93.3 


90 


12 


0.15 


10 


0.28 


86.7 



30 



35 



40 



45 As can be seen from the above Table, the boards made with the hydrocolloidal particles exhibit a 45 

relatively low density of from 0. 1 5 to 0.22 gm/cm 3 when dried and uncompacted. In contrast, the 
100% pulp board has a density of 0.45. Concomitantly, the tensile strength of the uncompacted board 
is low, varying for these samples between 1 2 to 35 Kg/cm 2 as contrasted to 1 09 Kg/cm 2 for 1 00% 
wood pulp board. Upon compacting and increasing the density by from 55.5 to 1 27.3% based on the 

50 original density, the tensile strength has generally increased and. in the case of low proportions of 50 
hydrocolloidal material and high compaction (e.g.. 20% hydrocolloid and 1 27.3% compaction), the 
tensile strength approaches that of 100% wood pulp board. 

Example 2 

A series of samples are prepared having various ratios of hydrocolloidal particles in admixture 
55 with wood pulp. The samples are made and tested following the procedures of the preceeding example 55 
with the exception that the hydrocolloid employed consists of cellulose fibers having been 
carboxymethylated to a degree of substitution of about 0.7 carboxymethyl groups per anhydrous 
glucose unit and having been insolubilized by crosslinking. The hydrocolloidal material was obtained 
from the Hercules Company of Wilmington. Oelaware. and is sold by them under the trademark. 
60 Aqualon C. Table II summarizes the results of the testing of these samples. CO 
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Table II 

Tensile Strength Vs. Density (Carboxy methyl Cellulose) 
Normalized (Kg/cm 2 ) 

Jaw Distance 10.2 cm 
Cross Head Speed 5.1 cm/min 



Hydrocolloid 


Unpressed Sheet 




Pressed Sheet 




Concentration 


Tensiie Density 


Tensife Density 


% Density 


(% by Weight) 


(Kg/cm) 


(g/cm) 


(Kg/cm) 


(g/cm) 


Increased 


0 


109 


0.45 


1 1 1 


0.51 


13.3 


20 


33 


0.21 


22 


0.36 


71.4 


40 


34 


0.21 


49 


0.32 


52.4 


60 


38 


0.22 


56 


0.28 


27.3 


80 


62 


0.27 


72 


0.32 


18.5 


90 


67 


0.29 


70 


0.32 


10.3 



As is shown in Table II. again the tjydrocolloid containing board in the uncompacted state has a 
substantially lower density than a pure wood pulp board and a substantially lower tensile strength. By 
compacting the hydrocolloid containing board, even to a relatively moderate degree, the tensile 
strengths are generally significantly improved. This is most pronounced in the range of less than about 
60% by weight of hydrocolloidal particles i.e., less than 1.5 gms of hydrocolloid particles per gram of 
wood pulp. 
Example 3 

Uncompacted boards having varying concentrations of grafte d cellulo se hydrocolloidal particles are 
prepared in accordance with Example 1 and are compacted under the influence of various degrees of 
pressure in a hydraulic press. The Gurley Stiffness Value of the resulting board is measured using a 
Gurley Stiffness Tester, (motor operated model) manufactured by W. £r L. E. Gurley of Troy, New York. 
In essence, this instrument measures the externally applied moment required to produce a given 
deflection of a strip of material of specific dimensions fixed at one end and having a concentrated load 
applied to the other end. The results are obtained as "Gurley Stiffness" values in units of grams. As 
used herein, each strip of board tested was 3.5 inches by one inch. Table III summarizes the results of 
these tests and these data are further illustrated graphically in Fig. 2. 

Table III 

Effect of Density on Gurley Stiffness 
(Grafted Cellulose) 
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Pressure 
(psi) 


Hydrocolloid 
Concentration 
% by Weight 


20 


40 


60 


80 


90 


35 


0.0 


Gurley (gm) 
Density (g/cc) 
% Increase 


38.6 
0.22 
0 


33.4 
0.19 
0 


31.4 
0.17 
0 


25.6 
0.15 
0 


25.3 
0.15 
0 




35.7 
107.1 4 


Gurley (gm) 
Density (g/cc) 
% Increase 
Gurley (gm) 
Density (g/cc) 
% Increase 


17.5 
0.32 
45.5 
12.5 
0.36 
63.6 


1 1.7 

0.30 

57.9 

9.7 

0.39 

105.3 


1 1.8 

0.2 7 

58.8 

8.1 

0.38 

123.5 


7.3 

0.31 

106.7 

4.2 

0.36 

140.0 


6.5 

0.27 

80.0 

4.3 

0.3 5 

133.3 


40 
45 


178.5 


Gurley (gm) 
Density (g/cc) 
% Increase 


8.8 

0.46 

109.1 


7.7 

0.44 

131.6 


5.6 

0.42 

147.1 


3.1 
0.42 
1 8 b. 0 


2.2 

0.43 

186.7 




249.9* 


Gurley (gm) 
Density (g/cc) 
% Increase 


8.4 

0.51 

131.8 


5.4 
0.52 
1 73.7 


4.1 

0.50 

194.1 


2.1 

0.48 

220.0 


2.3 

0.48 

220.0 


50 



55 



357.0 



Gurley (gm) 
Density (g/cc) 
% Increase 



535.5 



Gurley (gm) 
Density (g/cc) 
% Increase 



7.2 


5.2 


3.5 


2.5 


1.9 


0.56 


0.59 


0.57 


0.56 


0.56 


154.5 


2 10.5 


235.3 


273.3 


273.3 


6.9 


4.9 


3.2 


2.0 


1.8 


0.62 


0.67 


0.66 


0.65 


0.6 


181.8 


252.6 


288.2 


333.3 


340.0 



55 
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o e ^! h • SGen these data ' th€ uncom Pacted boards exhibit Gurley Stiffness values of over 
25 gm and in some cases over 30 gm, these values representing board which is relatively stiff and 
which cannot be used directly in an absorbent product. However, when in accordance with the 
teachings of this invention, the densities of the board are increased by compaction under oressure bv 
values of rom 45.5 to 340% increase, based on the uncompacted density, the Gurley Stiffness 
surprisingly decreases to values ranging from 1 7.5 gm to as low as 1.8 gm. At these values the board 
is quite flexible and may be used directly in absorbent products. It will be noted that the decrease in 
Gurley Stiffness various directly, although not proportionately, with the increase in density. 

Example 4 

Uncompacted boards having varying proportions of carboxymethyl cellulose hydrocolloidal 
particles are prepared in accordance with Example 2 and are compacted and tested for Gurley Stiffness 
Values using the procedure set out in Example 3. Table 4 summarizes the results of these tests and 
these are further illustrated graphically in Fig. 3. 
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Pressure 



Table IV % 
Effect of Density on Gurley Stiffness 
(Carboxymethyl Cellulose) 

Hydrocolloid 
Concentration 



15 





(psi) 


% by Weight 


20% 


40% 


60% 


80% 


90% 




20 


0 


Gurley (gm) 
Density (g/cc) 
% Increase 


33.6 
0.21 

, 0 


30.0 
0.21 
0 


29.1 
0.22 
0 


30.8 
0.27 
0 


34.2 
0.29 
0 


20 


25 


35.7 


Gurley (gm) 
Density (g/cc) 
% Increase 


13.0 
0.32 
47.6 


1 1.9 
0.33 
57.1 


14.2 
0.32 
45.5 


23.4 
0.31 
14.8 


22.7 
0.34 
17.2 


25 




107.14 


Gurley (gm) 
Density (g/cc) 
% Increase 


9.9 

0.42 

100.0 


1 1.0 
0.41 
95.2 


1 1.2 
0.36 
63.6 


18.2 
0.38 
40.7 


16.4 
0.41 
41.4 




30 


1 78.5 


Gurley (gm) 
Density (g/cc) 
% Increase 


8.1 

0.50 

138.1 


8.5 

0.47 

123.8 


7.3 
0.48 
1 18.2 


1 1.7 
0.44 
63.0 


13.0 
0.45 
55.2 


30 




249.9 


Gurley (gm) 
Density (g/cc) 
96 Increase 


6.3 

0.54 

157.1 


6.8 

0.51 

142.8 


7.9 

0.52 

136.4 


8.7 

0.50 

85.2 


16.2 
0.53 
82.8 




35 


357.0 


Gurley (gm) 
Density (g/cc) 
% Increase 


5.9 

0.62 

195.2 


6.3 

0.61 

100.5 


6.9 

0.61 

177.3 


8.9 

0.54 

100.0 


9.7 

0.55 

89.7 


35 


40 


535.5 


Gurley (gm) 
Density (g/cc) 
% Increase 


6.6 

0.70 

233.3 


6.2 

0.67 

219.1 


5.9 

0.68 

209.1 


6.1 

0.61 

125.9 


6.3 

0.64 

120 


40 



45 



50 



r„ r r«n« w ? 9 exam ,? le ' 11 can be seen from th *se da « a that the uncompacted boards exhibit 

A«£ h h u UCS ° V6r 25 9m and in mOSt Cases over 30 9 m - ie " the * extremely stiff. 

Aga.n when these beards are compacted in accordance with the teachings of this invention the 

*ITI Y °tJ r , ard I 3rS increased b * value s ^ from 1 4.8 to 233.3%. based on the uncompacted 
dens.ty. The Gurley St.ffness Values for these compacted boards then ranges from 23.4 gm to a low of 
n„jrj n , com _P acted boards are generally flexible and usable in absorbent products. It should be 
I£m in « eVe " ^ a moderate '""ease in density of 1 4.8%. the Gurley Stiffness Value was reduced 
from 30.8 gm to 23.4 gm. reduction of about 25%. 

Referring now to the drawings. Figs. 4 and 5 illustrate in perspective and traverse cross sectional 
ThTo r t SPe /' ,V/6,Y - a ." rSt S3nitarv na P kin 4 0 incorporating the flexible board material of this invention. 
The napk.n 40 comprises an absorbent pad 42 which may be composed of various absorbent materials 
such as wood pulp, rayon or any of the other commonly used absorbents. Overlying the face of the pad 
1o^ C ,h ,S 10 G VN ' om . awav from ,ne bod .Y is a menstrual fluid impervious barrier sheet 44 provided to 
orotect the user s clothmg from strike through of body fluids absorbed by the napkin. Polyethylene or 
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some other film forming polymer is the material of choice. The entire assembly of pad and barrier sheet 

I S ped w,th 3 r nStfUal f ' Uid Pervi ° us 46 which ma V ^ either a woven ^or nonwov en 
material and .s commonly compnsed of fibers of rayon, polyester, cotton or the like. The napkin 40 , s ,« 
be placed into the crotch portion of an undergarment and held there by use of a pressure-sens^e 
nankTlnroT'"^ 8 T"* '"TS ,on 9 i,udina "v a " d centrally on the garment facing side Sf he 
napkm. A protective release strip 50 is provided overlying the adhesive element 48 to .protect the 5 
adhesive element from dirt and unintended attachment prior to use. 

h« a Jof 3 ,h CO - danCe Wi - h ll ?' S invention - a sh «et 52 of the flexible hydrocolloidal particle containing 
, n £.7 1 J" ,n * ent,on ,s P ,aced b «ween the barrier sheet 44 and the pad 42. Preferably the sS is 

fhereb^een ,0ng ' tUd ' na, a " d transverse *«.n*n. than the pad or barrier and is centra,* p.aced , 0 

f lo . ihl ! e , Ca ^ Se °« lhe Il! 9h ' y flexib,e natur e °f the board of this invention the sanitary napkin 40 is 
hfoh dL„25T 7 l B , 10 "".I BV V, ' rtUe ° f the "Vdrocolloida. particles contained^ th% P boatd and their 
high degree of hydrophil.c.ty. the napkin exhibits increased absorption capacity 

,h„ n : r n9 n K°^ t0 RgUreS 6 and 7 ' Sh0wn ,herein is another embodiment of this invention As in 
he prev.ous embod.ment. napkin 54 is provided with an absorbent pad 56. a barrier shee^ SS over Ivinn 
the garment facing side of the pad and a cover material 60 enveloping the barrier and oad assemo v 
Aga.n. an adhesive element 62 and a protective strip 64 for the adhesive dement 62 Tare prSSSS In 

25 QhJnT" 8 '"a!™* Sti " anothef sanilarv na P kin embodying the invention taught herein . 

t^lnH? h ? P k 8 Wh ' Ch Com P rises an absorbent material 70 folded into a generally C shape 
whose ends abut on the garment facing side of the napkin. Overlying this surface of the napkfnts a 
barner sheet 72. W.th.n the folds of the C folded material 70 is placed a board of the materia of this 

30 'ZlwttsorlZ beCaUSe ° f UmqUe Cha -« eri « ics °< ^is board, the napkin 68 is StTfSxUS'Ind 

this invintlnn Lo o^ 1 1 !" US, ,: ate ano,ner embodiment of this invention, in this case the board of 
this invention be.ng employed m a disposable diaper 76. The diaper 76 comprises a fluid pervious 

linn ih l 8 Wh ' Ch m3V 66 made ° f the Same woven or non wove " ^ a «eria.s emptoyTd "n 
connection with the san.tary napkins described above. A rectangular pad 80 made of absorbent fib7ous 

and Q 7n^ d . ,SP ° S f w b t nea,h the faci " 9 mater, ' al and a ""Pervious barrier sheet 84 is used as a baS 
«nH h h I se aled about ,ts periphery to the facing material 78. As shown in the drawings 
sandwiched between the barrier sheet 84 and the pad 80 is a board comprising the material this 
■nvention^Once more because of the flexib.e and absorbent nature of the board he diaper is 
comfortable and highly absorbent in use. a'aper is 

r^J' 9 "'?? 1 2 and J 3 il,us,rate the flexib,e board of this invention being employed for use in a 40 
into Tr? amP ° n - " ,ustrated in Fi 9 ure 86 >** Panially rolled tampon blank prior to being compressed 
into a completed tampon. The blank comprises two rectangular sheets: sheet 88 being an abZen 
fibrous material and sheet 90 being the absorbent flexible board of this invention. The two 
superimposed sheets are rolled into the blank 86 so that alternating layers of the material of sheet 90 

Fiou e'lT Tn na , ° f Shee o 1 , 88 rCSU,t - The blank is tnen comwd into the finished tampon shown in 
F.gure 13. The tampon 92 ,s provided with the usual withdrawal string 94. In this manner 

' throughout the tampon without 
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Claims 

50 m a teria. A C om e pns?ng° r Pf ° dUCin9 ^ abSOrbent - relative, V thick flexible absorbent board of fiberous 50 

cellulos.TfSrt S *n7 ° f Wa , ter ^ n ° m ° re lha " ab ° Ut °" 1 % bv wei 9 ht solids - said solids comprising 
cenulosic fibers and part.culate hydrocolloidal material in a ratio of at least 0.0 1 grams of 

^ w V p h r0 o°J f materi3 ' °V 9ram ° f ce,,u,osic fi bers: forming a wet web from said slurry drying said 

" ^^T^t^T ^.O^byweighttoformadryweb^ndincreasinTtheVn^of 55 

indensTfieTd^ web denSified ' " ^ ,e " Si ' e Stre " 9,h - a " d '° W StiffneSS re,ative to said 

60 solids 2 ' meth ° d ° f C ' 3im 1 Wher6in Sa ' d S,UfrV iS '° rmed With no more lhan about ° 05% by weight 

h V cirJ'J,^T th ° d °! C ' aim ' WhCrein Said SO ' ids com P ris e cellulosic fibers and particulate 60 
hydrocol.o.da. matena. ,n a ratio of a, least 0.1 gm of hydroco.loidal materials per gram of cel.u.osic 

4. The method of claim 1 wherein .he density of said dry web is increased by at least 50%. 



8 



GB 2 060 018 A 8 



5. The method of claim 1 wherein said wet web is dried to a water content of less than 5% by 
weight. 

6. The method of claim 1 wherein said wet web has a solid content of not more than 50% based 
on the weight of the wet web and not less thap 2%. 

5 7. The method of claim 1 wherein said dry web is densified by applying a pressure of at least 30 5 

lbs per square inch. 

8. The method of claim 7 wherein said dry web is densified by applying a pressure of at least 1 50 
lbs per square inch. 

9. The method of claim 1 wherein said dry web is densified by compressing with a hydraulic 

1 0 press. 1 0 

1 0. The method of claim 1 wherein said wet web is dried by passing hot air over said web. 

1 1. A flexible, absorbent board having a high tensile strength, said board comprising cellulosic 
fibers and particulate hydrocolloidal material in a ratio of at least 0.01 gm of hydrocolfoidal material per 
gram of cellulosic fibers; 

1 5 said board having a tensile strength of at least 1 0 Kg/cm* thickness of at least 0.3 mm, and a 1 5 

Gurley Stiffness of less than 40 gms.; 

said board having been compacted in a dry state to a density of at least 1 1 0% of the density of 
the uncompacted dry board. 

1 2. The board of claim 1 1 comprising cellulosic fibers and particulate hydrocolloidal material in a 

20 ratio of at least 0.1 gm of hydrocolloidal material per gram of cellulosic fibers. 20 

1 3. The board of claim 1 1 having a Gurley Stiffness of less than 1 2 gms. 

1 4. The board of claim 1 1 having a thickness of at least 0.6 mm. 

1 5. The board of claim 1 1 having been compacted in a dry state to a density of at least 1 50% of 
the density of the uncompacted dry board. 
25 1 6. The board of claim 1 1 wherein said particulate hydrocolloidal material can absorb 1 0 times 25 

its dry weight of water. 

1 7. The board of claim 1 6 wherein said particulate hydrocolloidal material can absorb from about 
1 5 to about 30 times its dry weight of water. 

1 8. The board of claim 1 1 wherein said hydrocolloidal material is a polymer having hydrophilic 

30 groups bonded to the backbone hereof. 30 

1 9. The board of claim 1 1 wherein said hydrocolloidal material is a polysaccharide having bonded 
to the polymer backbone hydrophilic moieties selected from the group consisting of carboxyalkyl, 
phosphpnoalkyl, sulphoalkyl, or phosphoryl. 

20. The board of claim 1 9 wherein said hydrocolloidal material is crosslinked. 

35 21. The board of claim 1 9 wherein said hydrocolloidal material is carboxymethylcellulosic. 35 

22. The board of claim 1 8 wherein said hydrocolloidal material is a polysaccharide having 
hydrophilic chains grafted thereto. 

23. The board of claim 22 wherein said hydrophilic chains have the formula 
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■(CH 2 )q — CR 



c = o 

I 

A 



(CH 2 )p CR : 



c = o 

I 

B 



wherein A and B are selected from the group consisting of — OR 3 . — 0(alkali metal), — 0HNH 3 , — NH 2 , 
wherein R\ R 3 and R 3 are selected from the group consisting of hydrogen and alkyl having 1 to 4 
carbon atoms, wherein r is an integer having a value of 0 to about 5000. s is an integer having a value 
of 0 to about 5000, r plus s is at least 500, p is an integer having a value of zero or 1 and q is an integer 
having a value of 1 to 4. 

24. The board of claim 23 wherein said hydrophilic chains are hydrolyzed polyacrylonitrile chains. 

25. The board of claim 23 wherein said hydrophilic chains are copolymers of polyacrylamide and 
sodium polyacrylate. 

26. The board of claim 1 8 wherein said hydrocolloidal material is a synthetic polymer. 

27. The board of claim 26 wherein said synthetic polymer is selected from the group consisting of 
polyacrylonitrile. grafted polyacrylonitrile. polyvinyl alcohol, hydrophilic polyurethane. poly(alkyl 
phosphonates). partially hydrolyzed polyacrylamides. sulfonated polystyrene, or poly{alkytene oxide). 

28. A sanitary napkin comprising as an absorbent element thereof, a flexible, absorbent board 
having a high tensile strength, said board comprising cellulosic fibers and particulate hydrocolloidal 
material in a ratio of at least 0.01 gms of hydrocolloidal material per gram of cellulosic fibers; 

said board having a tensile strength of at least 10 Kg/cm 2 , a thickness of at least 0.3 mm. and a 
Gurley Stiffness of less than 40 gms.; 

said board having been compacted in a dry state to a density of at least 1 1 0% of the density of 
the uncompacted dry board. 
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29. A disposable diaper comprising as an adsorbent element thereof a flexible, absorbent board 
having a high tensile strength, said board comprising celluiosic fibers and particulate hydrocolloidal 
material in a ratio of at least 0.0 1 gms of hydrocolloidal material per gram of celluiosic fibers; 

said board having a tensile strength of .at least 1 Kg/cm 2 , a thickness of at least 0.3 mm. and a 
5 Guriey Stiffness of less than 40 gms.; 5 
said board having been compacted in a dry state to a density of at least 1 1 0% of the density of 
the uncompacted dry board. 

30. A catamenial tampon comprising as an absorbent element thereof a flexible, absorbent board 
having a high tensile strength, said board comprising celluiosic fibers and particulate hydrocolloidal 

1 0 material in a ratio of at least 0.0 1 gms of hydrocolloidal material per gram of celluiosic fibers; 1 q 

said board having a tensile strength of at least 10 Kg/cm 2 , a thickness of at least 0.3 mm. and a 

Guriey Stiffness of less than 40 gms.; 

said board having been compacted in a dry state to a density of at least 1 1 0% of the density of 

the uncompacted dry board. 

15 3 1 . A method as claimed in Claim 1 . substantially as described in any of the foregoing Examples. 1 5 

32. An absorbent board produced by a method according to any of Claims 1 to 1 0. or Claim 3 1 . 

33. A napkin as claimed in Claim 28. substantially as described with reference to Figures 4 and 5, 
6 and 7 or 8 and 9 of the accompanying Drawings. 

34. A diaper as claimed in Claim 29. substantially as described with reference to Figures 10 and 

20 1 1 of the accompanying Drawings. 20 

35. A tampon as claimed in Claim 30. substantially as described with reference to Figures 1 2 and 
1 3 of the accompanying drawings. 
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